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> L q, &£emJ±^£#Jt LT -f 40<Ol>7>^nr 1 -T r 6 £ 

EVdc) -Cti, miiB^-^-r-^ ^4 ^HmrlEBf^omEEV Vv, Vw£ftl 
ijn-t&C <hrt ? -C£& < IE»j^-^3 1^\ H8 tc^^n^. dS6^.^q#^ 

[0 0 7 5] 

V 1 i m2 =f ( v d 1 i m2 + v q 1 i m2 ) ( 1 ) 

H&£o fit, ^^.Hiott^ d "WimEEtg^fit v d 1 i mWqfftmffiti^- 
fjtv q 1 i m{i, 

vdl i m=R a • idl im-w • Lq • iq.l i m (2) 

vql i m = R a • iql im+w (MIf+Ld- idl im) 

(3) 

[0 0 7 6] 

Lfztf^x, mim&Mmimte, mttt (1) k& (2) , (3) £tcal 

?>*<l><7>M1I(iO (-MI f/Ld, 0) fc&f), ft@r Hi, 
r 1 = V 1 i m/ (co • L d ) 
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lir 2(±, 

r 2 = V 1 i m/ (<o • L q) 

[0 0 7 7] 

mi] 

(Idl im + MI f/Ld) 2 iql im ! 

+ =1 (4) 

(VI im/w-Ld) ! (VI im/wLq) ! 

[0 0 7 8] 

xmztiz><vx\ mummmmpix n^dmwmj^^m. i a* wq»mifL 

£ d«l%tttfHHi i d* a^qttWat^tt i q* 
i d* =M I f/Ld 
i q* = 0 

*d««5iE*g^1I i d* &O r qlM«E*B4Ht i q* & £' WBEi&filK «fc o T»P?> 
, XtiMfB^^^^iPB^SH^Mu, Mv, MwWt>HMi:J:oTit:J:^ 
[0 0 7 9] 

friernvrL-t >t33, 34, figte&a-t >t2 k me-t >^ 1 5 

^>0^>7Ld, Lq, «gtR a^O«»3e»*^EfkL^«9 L/c<h£H, H 

w^^m^dmmmm^mi d* x ifq i q* **K5e$n«5t, * 
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[0 0 8 0] 

T'#, dWBdtti^tti d* S IF q i q* fd\ 

i d* = - B - sin/? 
iq* = B • cos/3 

a ^^m^iffi /? - 6 e -eiim £ *U HH 0 e /ittllllS Z*thtifz^<? hJlsB 

[0 0 8 1] 

m&mnmmmmu2 5, &a f jjn#£9 5^Ki££*i& 0 fit, mummmn 
^^^rtt^v^fi, ^mm^fm^a^xa, dttmvt^fii d* , q^mrc 

t£<frte i q* ^.(^miEPfTV zdi, V z q i Cl^'^ttEMIi A £|ftB 
[0 0 8 2] 

*Ofctf>K:, mi±lfefP^i*:ai^4 3 Hi3V^T, mm%* (Lq) q2 1, ^j? 
S U) q22t:iot, q «l«a£*i^1it i q* K&0%>T, iTW^lE 
• Lq • i q* T^frtti^n, J)IlISq2 3i:«t-pt, tulB^T^^ 

nations «> • l q • iq* tm$-mft<vmE.m^mzm^mj±&Tv z d i t 



tBIE#2 003-3081432 



!$m 2002-378506 



^-v: 23/ 



^jpff $ *lt d ttsjEis^-ii v d f * tm&zti&o ttz, mn.& dd) d2 

K M§ld2 2, tl^ ( w ) d2 3H«fcoT, dttmdftit^it i d* H&o* 
v>T, #T^3l^comJE^^tco (MIf+Ld - id*) tm&Zti. 

d24t:iot, ufrE^^^omais^ttw (Mif + Ld- id*) tm 

f * rt ? »tB£*i£o 
[0 0 8 3] 

d*mat*e^ffii d* Rzy ammmm^m i q* «±> t^iHwci 

<7>T% ^y-rX<7)f^^^:lt^^ 0 mJ±P£TVzdi, Vzqili,« 

y >rX<of^*ftmi-^^<h^-e^^o LfcjJ'ot, d*WBEJB<frttv d f * & 
O f q*l*JEE*t<frffiv q f * I^^XoCT^ttl*, ifc, d«l«%li^ift i 
d* XI^qWlSEffi^tti q* Jca&^>Td*«EE*g^ffiv d f * atfqUAWE 
tfrfrfitv q f * Zntti-fZ J: "9 ^^oTV^O-emEEISfn75 ? fl^-r^W^^-<^ 

[0 0 8 4] 

«r*3. Jt«fl£#omEBi^ft££-*WE»TV z d p. V z q pli, 5&fiMK!g| 
JC*5V»T«t»-C*4WC, dttmffi^fflv d f * 5.^qttm/±tg^fltv q f 
* ^#dtii-^±t:«l$n^o 
[0 0 8 5] 

Hv>T, ^#§fd2 4 (x) HioTflfrfEd**«EE»^«v d f * *K 
q 2 5 K«fcoTlffliEq*&«ffi*B^H!v q f * 7^-fft£tl, JO»Sf 1 tCioTUI 
v d f * 2 £fi|v q f * 2 t«$nt^lEVom 
Vom^f (vdf*2+ V qf*2) 
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itMaiiivom* 

Vom* =f ( (2/3) V d c) 
t LTsxze L, ^{2(^0^ ^IJEV omt^S/±WJt{IV o m* 
t^)iliA Vom 

AVom = Vom — Vo m* 

i=AVom 

£ltm-r&o ^mS^JPMV om* ^Sf^<!: LTV^^\ HIBKtl, 

[0 0 8 6] 

K;fcv>T\ flflEiHSlA V omCSo'^t, Y4>m%!& (Gp) hHUotJt 
tf!]J&53*G p • AVom^ItH^tL, 'J57?h2 \ZX. -oXitfflf&frG p • A V o 
mTWMEJISft, $mT<EHi££J£& t&zZti&o ttz. mftm (1/s) h3C 
iotfiiAVom»$^ *^t2AVomji«*ai$^ r>f ( 
Gi) h4t:iotiM^G i ■SAVom^lffi^ft, 'J 5 y * h 5 iZ X o 
"Cffi^J&^G i • 2 A V om«]Pil£*U ^T<^1t£t*& V T £ *l£ 0 
[0 0 8 7] 

ttv>T\ JDlSh 6 tCJ:oTJt«^G p • AVomh«MK i • 2 A V 
d#=Gp-AVom+Gi • 2 A V o m 
[0 0 8 8] 

:<oiocu, mm&wMiEAd dtmmztizt, m^mammiEmd e 

0^|p]^:^5l¥^t LT<7)|U$k^(6]^:^9 8 K^tl&o MIU 
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[0 0 8 9] 

ffirieiraffS9 5f±, mmtLme ^mmummjEmd 0 ^mnL. mm 
o xmmmxmjE&m 9 3 *«»is $ net 0 k «t o r $ n 

Z> o 

[0 0 9 0] 

e* s nEEmnizMLx&'kmiznjEztiz><Dx~, mmzw^>*r2 1 titii 

[0 0 9 1 ] 

Sfc, ^T^59*^«EE^1tw • Lq • i q* , to (MI f + Ld • id* 

) , Rmmm^mm^m^m-tm&^rv z d i , v z q i 

[0 0 9 2] 

^si ffitB^m^a^rtf^o 

[0 0 9 3] 
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[0 0 9 4] 

x t 7 7° s 2 2 m»tf#Mi £ o 

X -r 7 7" S 2 - 4 Jtl^^JIM^f ^ o 

Xf7 7 , S2-5 -tlHTOI&JM^TOo 

Xf 77"S2-6 ttTJjf-^JftbM^T 

Xf 77S2-7 ^JMfP^MItm^M^T^ V^-^l-^o 
[0 0 9 5] 

[0 0 9 6] 

El 1 0 fi^Moljl 2 o^M<7)^S^i3it^>Sft!)IE»jWfl^S^rn y ^HL 

mi 2 ^mn<^^2 <D%m<n^m^&tf zitLmk^^^^^-^y 
el hi 3i±^m<^m2(Dmm^m^^^^mmmmmmmm<DW}i^7rsir 
m, mi 4te*mfi<v%2<vmm<n%m^&rt&mfo^m^y7°z^i-m, m 
1 5 n*5£m<Dm2 (Dmrnrnm^mf^mwdim^m^ ? -/fc^i-su m i 

[0 0 9 7] 
[0 0 9 8] 
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titz-ty^-mtjt Lx^mmitLmm^-sG 0 zm&&&. sisetif sg 0 

[0 0 9 9] 
[0 10 0] 

tz\?>X\ mMZW-kyV- 2 lUio^Tti, mrlBfiSfiiM^S G 0 

i^-^iih;^TM* xmzti&m h )\s?m&±izi5\,*x'<? v^b 2xm 

rn.wft.mmm «> a>m*<* t mm l tz t # ^mni&fptiR, l 2 tinisio*^ dsjgg 
o» tz«t z>wi±$&%\tn nt**i, 
[0101] 
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, Mv, Mw^>T>l|f B 1Tu, Tv, Twtl*o*V^TSEIfefO^»A £gm L, 
[0 1 0 2 J 

iEi*^-^tij^^g4 5 izm]±fkm®m&mu2 6Rv t mn^4 9 

T^SEI^ft&o ttfIB«l±iafaillMS^2 6(i, mEEg&fP^SHtbMS3M£9 2 
£ LTOmi±f&fP^sifitiSK4 7, ^^HHsilJtffilEM^tB^S^^ LT<7)[U 

£^t&v^-s, ^mm^m^is^xii, mtz^^^^mm^Mu. mv, 

MwC7)*>H#Pb1T u, Tv, Tw^iW, >B#P^ T u , Tv, TwCl 
[0 10 3] 

^-<7)fc^t; N «J±f&fP^fi|fttJg|S4 7 tc^T, LX<D-tU? 
?glfi, 3§#^ra£fi^\ p^O+)->y; >^*®^T-e^>^^T u, Tv, 
Tw%m&&&. t>St^Tu, Tv, Tw^HOTOt>^flTmax?: 

ii^-r^o ttz, mtmf±mu^ntnm>4 7ti, ^xipi^Hf-^-Mu, m v 

, MwO-7;U^->^S<7)^->B#Fb^T font L7tz §, ^BfPiSJT f o n<7)& 

, ^->BfP B 1Tma x <h^>B#reUlJPlfltT* tOfiiMAT 
A T = Tm a x - T* 

A = AT 

[0 10 4] 
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MfBfiMAT(i*o%^-r, ¥4y*m%t (Gp) h 1 K ^oTJtfM 
frG p • AT^jlttJ^ft, 'J < y 9 h 2 K «fc o TJt#!|J&#G p • AT«JPH£;h- 
, fWi^^ft^ti^o «»Sh3 (1/s) taotMA 

T ft, «$H£2AT5&*#tB$ft, JM^JfcJMS (Gi) h4KJ:o-C« 

M^Gi • 2 ATT^fftb^tu 'J^^h5i:<l:otSM*Gi •SAW 

[0 10 5] 

jUnftSh 6 ICfcoTJfcfllJSfrG p • A T £ »53-J&55* G i -2ATH S 
d w = Gp • AT + G i • 2 AT 
[0 10 6] 

M£&JtMIE&g^l^#/£Sft&o i^m^iiJtlijEM^UioT 
ftiJMMMIEM^IS: 9 3 (Ell) ^If^^ti, «^il«MIEMtcj:oT$iJ 

[0 10 7] 

«jEtafa^» a $ ft> a t^vj> £ < fc 19 , m&mum 
«r«fflL7t»), 3 1 tmmLtz*) txi>, w±ma 

[0 10 8] 
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[0 10 9] 

>mmTm a x fcjURU * >B#WTm a x * >m WftUIR^itT* fcOffigAT 

TmaxtU *i:^^»40*Tm d 1 t U */M>*>tf)£Tm i nH/:i 
^ K^tfc^ l-/>3t Lt, > B# FhI T c u 1 

Tcu l=/il • T m a x + p 2 • Tmd 1 + ,£>3 • Tmi n 

[0 1 1 01 

Xf'^S 1-12 «B»*-^|5HgjSjK*jEft!.3ffi«:fT-9o 
[0 111] 

dWIaKi^fS i d* XtfqWtSMS-frfli q* ^ll^tv y/fcflf*.* - 
tt-e#4o il4C(±, £»StmEEV d c&4 2 (V) x-h&m&nnM 

[0112] 

tf»Jx.f£\ WnLMHL Vdc^"42 [V] -C3> <9 , lEtfr*- *EH£i£j£NMj& f 4 0 
0 0 (rpm) t?*l), «i*-^l«lh;^TM* ^50 (Nm) -C*4*^ 
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, h;HH$«r*-*-*a£»^fl[*±3 3 8 [A] , WaEfltfBJfrfrttll 5 1 C° ] 
[0 1 13] 

z 0^:#v^|gSj/^e-^ g^i h;^TM* ri f 3l£$-£<b t iconic, 

(i\ ESEWffiV d ctfA 2 [V] •) , ffi»*-^@IEiSJSNM**6 0 0 0 ( 
rpm] TabO, KUl^-^lffih^^TM* ^'9 0 [Nm] T~&£^£\ 

ttS^matttffi^flti: LT5 1 0 [A] M'7 5 [° ] **K56$n*o Lfcrt* 
oT, HKIKai^Sn&IEl*^-* h )V9 TM(i 5 0 [Nm] tc&£ 0 
[0 1 14] 

Hxftfj^e-^lHllziiSJtNMWft^NMm a x £ 1 0 0 0 0 (r p 
m] tL^, f^lNMm a x * II]t£iiJgNM, x. (i\ 

1 1 0 0 0 (rpm] -e***&^U(i, SJEffiJPltSROf SWSt^ 

EHEaSftNMj&n iooo (rpm) mw^^mwmmtL^^- 

fi<5:LT3 0 0 [A] ^9 0 C° ] tfWLfcZtiho 
[0 115] 

?jfL*ffiVdc^ ? 4 2 [V] -Cab*K IEi*^e-^leI$KiiJgNM7& ? 4 0 0 0 [rpm 
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] fEUl-t-^l^lHl'^TM* t5 ? 5 0 [Nm] T^^^H, iiufE[I|l|£ 

(±, i-t\ 5 0 [Nm] <7)^h^^ffi«aLTMn;fp v oT^enA^r|S]H^I*L, 

wate^ffisu'wafcttfflt&^ffii: usio [a] rx/7 5 r ) mzfcztiz 

NMfcEK Lfc7&*<b£l^B:fr|fi]Kl£I»U flUtf, 3 0 [Nm] co^Hl^ffilfc 
LTM2±Ofip2 (WSttJi-frffiXrtttaEftffiJ&^tfc LT3 6 0 CA) W7 
5 C° ] T&tfcJfcSfiSo ) K&Wl"t-&o 
[0 1 16] 

&if&mWj*-?mifc&BtNMl*l 0 0 0 0 (rpm] "CibhW* ^stL^H 
[0 117] 

[0 118] 
[0 119] 
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[0 12 0] 

t * m»>$m h * * «o i mm z m-rmmmm t/mMMiii 
mmm k io\ > t ^^ft jf m -r & Jit^wi m £ , hu i ejit^fit k go* ^ 

[0121] 

fit, mmm^mtmmm^mm\iLm.xh^o 

[0122] 

[mi] 

[El 2] 
[EI 3] 
[El 4] 
[El 5] 
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[0 6] 

o 

[0 7] 

[08] 
[09] 
[010] 

[mil] 

[012) 

<Dmm^>Mm k & tt * fis^m^s^+h r ^ - ^ > £ 0t*& * 

o 

[0 13] 

«0J<7)0 2 <7^||^(7)^tz^tt^mi&IEI*^J®^m< 7 )lli^*^i-0'e*-i>o 

[014] 

*s&w of 2 (ommmm k & & ma£*i^«-7 y^^tut**, 

[0 1 5] 
[0 16] 

<fe & o 

3 1 Kfi^e-* 

4 0 -fw?-* 
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♦ 

45 mm*-?mwmw 

6 8 

9 1 ii^ttJttbtea^s 

9 2 mj£fflQmtm*m&8. 

9 3 flJffl^ME&MMS: 
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mm 

9 1 6 8 JO 3 1 mW]^-9 

& II =T= l£ 



m>j fsn g 


M IE 


9 3 


& ii 


# IS 






i — 




n i± ga fn ^ « 


9 2 


» a & ii ¥ is 





1] 
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O 

£EI 3 3 
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[El 4] 



Vzdi 
Vzqi 
id* 



[EI 5] 



q21 



Lq 



q22 43 



25 



CO 



q25 

<L Vom* 



44 



q24 * 
- ^24 * fpA 



d22 



Ld 


■4 


CO 






_Mlf 




d21 




d23 



X 

d25 



f2 



Gp 



fl 



l/s 



Gi 



h3 h4 h5 




( m g ) 



















s 

















( » 7 ) 



miiEflf 2003-3081432 



Hfcm 2002-378506 



[06] 



C 



fi I ^ EH & 

-9- -r )v — * > 
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S 1 




















S 1 



S 1 - 1 



mm 2002-378506 



^-vl 6/ 



[H7] 



mm^ - 9 m m m h 

■9- 7* - ^ > i$ & 

































































S 2 - 1 



S 2 - 2 



S 2 - 3 



S 2 - 4 



S 2 - 5 



S 2 - 6 



S 2 - 7 
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[HI 1] 



26 



48 



Tu ! v. 


Tv ! 




Tw j 


gi 



f , 

) hi \ h2 i 



f2 



1/s 



- Gi 



h6 



h3 h4 h5 



[11 2] 



f 5 § S * ftk m\ 



s 1 - 1 1 



s 1 - 1 2 



s 1 - 1 3 



0 E_E E) 
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[mi 3] 

q 




* d 



[EI 1 4] 



Vdc = 42 










-9gm b;l^TM* 


[tad 








0 


10 


20 
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0 


0 
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1000 
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540 


620 


2000 


0 


70 
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366 


420 


480 


536 
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3000 


0 


70 
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308 


377 


417 


417 
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4000 


66 


60 


123 


191 


258 


338 


382 


382 
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5000 


92 


108 


155 


210 


293 


401 
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401 


401 


401 


401 




6000 


130 


150 


199 


251 


347 


510 


510 


510 


510 


510 


510 


& 


7000 


167 


170 


219 


270 


409 


409 


409 


409 


409 


409 


409 


K 


8000 


199 


199 


245 


301 


356 


356 


356 


356 


356 
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NM* 


9000 


224 
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272 


322 
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322 
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322 


[rpm] 


10000 
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227 


298 
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360 
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300 
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300 
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Vdc = 42 
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30 


30 
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44 


44 
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76 


31 


29 


38 


43 


51 


54 


54 


54 


54 


54 


is? 


5000 


80 


69 


57 


53 


57 


65 


65 


65 


65 


65 


65 


Ik 


6000 


82 


78 


68 


63 


67 


75 


75 


75 


75 


75 


75 


i£ 


7000 


83 


80 


72 


67 


74 


74 


74 


74 


74 


74 


74 


ft 
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84 


82 


75 
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72 


72 


72 


72 


72 


72 
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84 


84 


77 


72 
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72 
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72 


72 


72 


72 


[rpm] 
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90 
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^m^±ir^m^^znmLx^iti-^m&mummimu^m^zm^x 
nmir^mi±.mu^AW-^m^9 2 1, m^m&^^mznjz^^xmm 

mmm^mmib z nj±.mn$cmzim £ ^xmrnfawtmiE ztizcvx 

imiRm] m 1 
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